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COMPLETE SPECIFICATION. 
Improvements in Automatic Adjusters for Vehicle Brakes. 



We, Girling Limited, a British Com- 
pany of Kings Road, Tyseley, Birmingham 
11, Warwickshire, do hereby declare the in- 
vention, for which we pray that a patent 
may be granted to us, and the method by 
which it is to be performed, to be par- 
ticularly described in and by the following 
statement : — ' & 

The present invention relates to an ad- 
juster for a hydraulic actuator for a vehicle 
brake, such as a spot-type disc brake, the 
hydraulic actuator including a piston and a 
counter-member (such as a cylinder or a 
second piston) opposed to the first men- 
tioned piston, an auxiliary mechanical ac- 
tuator (such as a hand brake) being fitted 
m the counter-member. 

In such an actuator, the hydraulic fluid 
urges the piston and the counter-member 
apart to apply the brake. Adjustable means 
must be provided to prevent the piston and 
its counter-member moving too far towards 
one another when the brake pressure is re- 
leased as otherwise excessive pedal travel 
would be required next time the brake is 
applied Such adjustable means is con- 
veniently an adjustable length mechanism 
between the piston and the auxiliary mech- 
anical actuator. In this case the adjustable 
length mechanism must be constructed to 
withstand the full brake applying thrust 
which can be achieved by the mechanical 
actuator. Furthermore it is desirable for 
the adjustable length mechanism to be auto- 
matically adjustable when brake pad wear 
has taken place. 

According to the present invention, an 
automatic adjuster for a hydraulic actuator 
for a vehicle brake comprises a linear 
ratchet mechanism of adjustable lensth 
PV ] 



operative between a piston of the actuator 
and an auxiliary mechanical actuator fitted 
in a counter-member of the hydraulic ac- 
tuator opposed to said piston, means for 
stepping the ratchet mechanism responsively 45 
to excess travel between said piston and 
said counter-member opposed thereto, and 
means for positively holding the ratchet 
mechanism in engagement when the ratchet 
mechanism is under load to minimize risk 50 
or slipping of the ratchet mechanism. 

It is advantageous to provide means 
whereby overadjustment does not take place 
in the event that brake deflection occurs 
upon heavy application of the brake. Thus 55 
the ratchet mechanism preferably comprises 
at least one pawl engageable with a row of 
ratchet teeth and said means for stepping 
the ratchet mechanism comprises an abut- 
ment disposed on a spring-biassed member 
to abut said pawl and advance the pawl 

2S§ /v C fa i tChe l teeth when excessive 
travel takes place between said piston and 

T^ C °T' r ' mcm ^ r \ said s Priug-biassed 
member being sealingly slidable relative to 
said piston so that, the spring is overcome 
when a predetermined hydraulic pressure 
is reached on application of the hydraulic 
actuator and said pawl can thereby be no 
longer advanced. * 

The invention is further described, bv 
way of example, with reference to the ac- 
companying drawings, in which: — 

Fig i is a sectional plan view of one 
embodiment of automatic adjuster con- 
structed m accordance with the invention 
tor a hydraulic actuator of a disc brake 

lg ; 1S f 1 ? nd view of on e compon- 
ent of a mechanism of adjustable length of 
the actuator of Fig. 1, & OI 8Q 
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Fig. 3 is a similar view of another com- 
ponent of the mechanism of adjustable 
length, . „ 

Fig. 4 is a partly sectioned side view or 
5 the component of Fig. 3, 

Fig. 5 is a very much enlarged sectional 
detail of the component of Figs. 3 and 4, 

Fig. 6 is a sectional plan view of a sec- 
ond embodiment of an automatic adjuster 
10 constructed in accordance with the inven- 
tion, 

Fi°- 7 is an end view of one compon- 
ent of a linear ratchet mechanism of the 
adjuster of Fig. 6, . 

15 Fig 8 is a sectional elevation of a third 
embodiment of automatic adjuster con- 
structed in accordance with the invention 
for a swinging caliper type disc brake, and 
Fig. 9 is a sectional plan view of a fourth 

20 embodiment of automatic adjuster. 

Referring now to Fig. 1 of the drawings, 
a spot-type disc brake comprises a fixed 
body member 10 on which a yoke 11 is 
slideably mounted for movement trans- 

25 versely to the disc (not shown). Brake pads 
12 and 13 are arranged to engage opposite 
sides of the disc. The body member has a 
through bore 14 in which opposed pistons 
15 and 16 are slideable. The directly oper- 

30 ated pad 12 is supported on and actuated 
by the piston 15 which incidentally is pre- 
vented by this pad from turning. The pis- 
ton 16 engages and acts upon the yoke 11 
and is prevented by the yoke from turning. 

35 The indirectly operated pad 13 is supported 
by the yoke. 

An auxiliary mechanical actuator (e.g. 
a hand brake or other form of brake nor- 
mally used for parking or emergencies) 

40 comprises a cam 17 jouraalled in a trans- 
verse bore 18 in the piston 16. The cam 17 
acts on the piston 15 through an adjust- 
able length ratchet mechanism 20 and a 
dolly 19. A lever Ha is attached to the 

45 cam 17 for turning this cam and an adjust- 
able stop (not shown) is provided to deter- 
mine the normal resting position of the 
cam 17. 

The ratchet mechanism 20 comprises a 

50 pair of ratchet components 21 and 22 and 
a thrust member 23, a shank 42 of which 
is engaged by the dolly 19. The ratchet 
component 21 has a knurled head 24 which 
is force-fitted in the base of the hollow 

55 piston 15. The component 21 is shown to 
a larger scale in Fig. 2 and comprises a rod 
which has rows of ratchet teeth 25 over 
the major part of its periphery. The ratchet 
teeth are constituted by circumferentially 

60 extending serrations which are interrupted 
by longitudinal flutes 26 in the component 
21. The component 22 which is shown in 
more detail in Figs. 3 and 4 comprises a 
sleeve 27 formed with longitudinal slits 28 

65 for most of its length to define four springy 



fingers 29. The free or distal ends of the 
fingers 29 are formed with serrations 30 
complementary to the serrations 25 on the 
component 21. The fingers 29 thereby act 
as pawls biassed by their inherent real- 70 
ience into engagement with the correspond- 
in 0 ' teeth 25 on the component 21. ihe 
form of the serrations 30 is shown in the 
very much enlarged detail of Fig. 5. m As 
can be seen from this figure, the serrations 75 
have the form of a buttress thread on which 
the perpendicular flanks 31 serve to trans- 
mit thrust to a corresponding flank on the 
serrations on component 21. The opposed 
inclined flanks 32 allow the serrations to SO 
ride over one another when the mechanism 
is stepped to accomplish adjustment. Con- 
veniently the serrations are formed in a 
fine-pitch spiral in the manner of a fine 
pitch screw thread to facilitate manufac- S3 
ture although there is in fact no screwing 
action in the adjuster of the present inven- 
tion. Alternatively the serrations can be 
annular. The thrust member 23 is hollow 
and serves to house the rathet com- 90 
ponent 22 as shown in Fig. L The 
thrust member 23 has an internal conical 
surface 34 which normally engages a com- 
plementary conical surface 35 (Fig. 4) ad- 
facent the free ends of the fingers 29 of 95 
the component 22. Thus when the thrust 
member 23 applies a thrust through the 
ratchet teeth to the piston 15 this thrust 
is transmitted at these conical surfaces and 
the reaction at these surfaces has an in- 10U 
ward force component acting on the ringers 
to urge these fingers more firmly and posi- 
tively into engagement with the serrations 
on the component 21 so that the possi- 
bility of slipping of the ratchet mechanism 105 
is effectively avoided. m 

The thrust member 23 has an internal 
flange at its end remote from the cam 17 
forming an abutment 36 for the compon- 
ent 22 and a predetermined clearance is 11U 
normally present between this abutment and 
the component 22. A compression spring 
37 acts between a spring ring 38 on the 
thrust member 23_and_ a- oup~ member 39, 
sprung into a groove in the piston 16, to 115 
urge the ' member 23 against the cam 17 
which is thereby held normally against the 
previously mentioned adjustable stop. An 
annular member 40 force-fitted into the pis- 
ton 16 has a tongue 41 which engages in 120 
a groove in the member 23 to prevent this 
member from turning. The shank 42 of 
the member 23 is sealed to a bore in the 
piston 16 by a sealing ring 43. The pistons 
15 and 16 are sealed to the bore 14 by 125 
sealing rings 44. 

The ratchet mechanism 20 acts as a strut 
which limits the movement of the pistons 
15 and 16 towards one another when the 
brake is in its release postion. When the 130 
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brake is applied by supplying brake fluid 
under pressure to the space between the 
pistons 15 and 16, these pistons are urged 
apart to apply the pads 12 and 13 to the 
5 disc. Normally the relative travel between 
the pistons 15 and 16 is less than the sum 
of the clearance between the components 
22 and the abutment 36 and the pitch of 
the ratchet teeth so that no adjustment 

10 takes place. If there should be excessive 
relative travel between the pistons due to 
pad wear, the component 21 is moved so 
far to the left relative to the component 
22 that the ratchet mechanism is stepped 

15 to achieve automatic adjustment, i.e., the 
strut formed by the ratchet mechanism is 
slightly increased in length so that the pis- 
tons will not move so far towards one an- 
other when the brake pressure is released. 

20 When the auxiliary brake is applied, a 
brake-applying thrust is transmitted be- 
tween the pistons through the ratchet mech- 
anism by the cam 17. This causes the ser- 
rations 30 on fingers 29 to be urged posi- 

25 tively against the serrations 25 on the rod 
21 as previously described. 

When it is desired to reset the adjuster 
upon replacement of worn pads by new 
pads, the piston 15 can be turned through 

30 45° to disengage the serrations 25 on the 
rod 21 from the serrations 30 on the com- 
ponent 22. The piston 15 can then be 
pushed inwards to reduce the length of the 
ratchet mechanism to a minimum before 

35 a new pad 12 is fitted. 

The embodiment of adjuster of Figs. 6 
and 7 is shown as applied to a similar hy- 
draulic actuator to that shown in Fig. 1 and 
like parts are denoted by like reference 

40 numerals and will not be described again. 
The ratchet mechanism 50 of Fig. 6 com- 
prises a component 51, co-operable with 
a row of ratchet teeth formed by serrations 
52 in the inside surface of the hollow pis- 

45 ton 15, and a thrust member 53 which is 
engaged by the dolly 19. The component 
51 is shown in more detail in Fig. 7 and 
is in the form of a sleeve having broad 
longitudinal slits 54 to define two springy 

50 fingers 55. The fingers 55 have external 
serrations 56 which mate with the serra- 
tions 52 in the piston 15 and thereby act 
as a pair of pawls. The resilience of the 
fingers 55 biases the serrations 56 against 

55 the serrations 52. The thrust member 53 
has an external conical surface 57 which 
engages a complementary internal conical 
surface 58 adjacent the ends of the fingers 
55. Thus, when the member 53 transmits 

60 thrust to the fingers 55, the reaction at the 
surfaces 57 and 58 has an outward force 
component urging the serrations 56 on the 
fingers 55 more firmly and positively into 
engagement with the serrations 52. An 

65 abutment 59 for the component 51 and 



having a predetermined clearance therefrom 
is formed by a plate 60 which is secured 
to the thrust member 53 by a knurled stud 
61 force-fitted in a bore in the end of the 
member 53. The plate 60 is located in 70 
grooves 64 in the end faces of the springy 
fingers 55 to prevent the sleeve 51 from 
turning relative to the member 53 and 
thereby relative to the piston 15. A com- 
pression spring 62 acts between a spring 75 
ring 63 on the thrust member 53 and a cup 
member 64a located on the piston 16 by a 
spring ring 65. The cup member 64a has 
a finger 66 engaging in a groove in the 
thrust member 53 and a finger 67 engag- 80 
ing in a hole in the piston 16 to prevent 
the member 53 from turning relative to this 
piston. The spring 62 urges the member 
53 against the cam 17 and thereby urges 
the lever 21 against a stop 68. The auto- 85 
matic adjuster of Figs. 6 and 7 acts in 
exactly the same manner as the adjuster 
of Figs. 1 to 5. The principal difference 
between the two adjusters is that in Fig. 1 
the pawls constituted by the fingers 29 are 90 
urged inwardly against ratchet teeth on the 
rod 21 by the thrust arising upon operation 
of the mechanical actuator whereas in Fig. 
6 the springy fingers 55 are urged out- 
wardly against ratchet teeth on the piston 95 
15 itself. 

Two diametrically opposed internal longi- 
tudinal flutes (not shown) are formed in 
the piston 15 so as to interrupt the circum- 
ferential extent of the serrations 52. When 100 
it is desired to reset the adjuster e.g. on 
replacement of worn pads by new pads, 
the piston 15 can be turned through 90° to 
disengage the fingers 55 from the serrations 
and the piston 15 can then be pushed in- 105 
wards to reduce the length of the ratchet 
mechanism to a minimum before a new pad 
12 is fitted. 

Fig. 8 shows an automatic adjuster con- 
structed in accordance with the invention 110 
as applied to a swinging caliper type disc 
brake. The hydraulic actuator comprises 
a swinging body member 70 pivoted at 71 
and supporting an indirectly operated pad 
72. An annular piston 73 is slideable in 115 
a bore 74 in the body member 70 and acts 
against a directly operated pad 75. A 
cover 76 secured to the body member 70 
closes the end of the bore 74. An auxil- 
iary mechanical actuator comprises a cam 120 
77 journalled in the cover 76. The cam 77 
acts through a dolly 78 and through a 
ratchet mechanism 79 on the piston 73. The 
cover 76 has a spigot 80 projecting inside 
the annular piston 73. Sealing rings 81 and 125 
82 seal the annular piston 73 to the bore 
74 and the spigot 80 respectively. 

The ratchet mechanism 79 is essentially 
the same as the ratchet mechanism 20 of 
Fig. 1 and comprises a component 84 (cor- 130 
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responding to the component 21) secured 
to the piston 73, a component 85 (corres- 
ponding to the component 22) and a thrust 
member 86 (corresponding to the thrust 
5 member 23) acted upon by the dolly 78. 
The thrust member 86 is hollow and houses 
the component 85. The member 86 has an 
internal conical surface 87 co-operable with 
a complementary surface 88 on the ends of 
10 springy fingers acting as pawls and formed 
by a longitudinally slit sleeve which consti- 
tutes the component 85. The member b6 
also has an internal flange forming an abut- 
ment 89 for the component 85. 
15 A compression spring 90 acts between a 
spring ring 91 on the member 86 and a 
spring ring 92 inside the spigot 80 to urge 
the member 86 against the cam 77 and 
thereby the cam against its stop (not 
20 shown). . „ _ 

The automatic adjuster of Fig. 8 oper- 
ates in essentially the same manner as that 
of Fig. 1. One main difference is that the 
adjuster is not immersed in the brake fluid 
25 as the brake fluid is applied to an annular 
chamber 92 around the outside of the spigot 
80 Another difference is that the cam 77 
is journalled in the cover 76 which is effec- 
tively part of the body member 70 rather 
30 than in a piston opposed to the piston 73. 
Fig 9 of the drawings shows a modifica- 
tion to the embodiment of adjuster of Fig. 
1 wherein means are provided for prevent- 
ing over adjustment in the event of brake 
35 distortion upon heavy application of the 
brake. The embodiment of Fig. 9 is gen- 
erally very similar to the embodiment or 
Fig. 1 and like parts are denoted by like 
reference numerals. However the thrust 
40 member 23 is replaced by a similarly j shaped 
thrust member 123 which is in sealing en- 
gagement with the blind bore 101 of the 
piston 15 by means of a sealing ring 102. 
Also the annular member 40 for preventing 
45 the thrust member 123 from turning rela- 
tive to the piston 16 is replaced by a dowel 
140 extending between the thrust member 
and the piston 16. 
The relationship betv/een the diameter ol 
50 the bore 101 to which the thrust member 
123 is sealed and the force of the spring 
37 is such that this spring is overcome and 
the member 123 is moved to the left by the 
hydraulic pressure when a predetermined 
55 pressure is reached. This pressure is such 
that all the brake clearances are taken up 
but the pads 12 and 13 are not applied to 
the disc with substantial force. So long 
as this predetermined pressure is not 
60 reached automatic adjustment takes place 
in the manner described with reference to 
Fig. 1 when there has been pad wear. How- 
ever, once the brake pressure exceeds the 
predetermined pressure the thrust member 
65 123 is urged to the left against the ratchet 



component 22 and no further adjustment 
can take place. This ensures that distor- 
tion of the brake (e.g. yoke deflection) which 
may take place upon heavy application ot 
the brake will not cause over adjustment. 70 

WHAT WE CLAIM IS: — 

1 An automatic adjuster for a Hy- 
draulic actuator for a vehicle brake com- 
prising a linear ratchet mechanism ot ad- 
justable length, operative between a piston 75 
of the actuator and an auxiliary mechanical 
actuator fitted in a counter-member ot tne 
hydraulic actuator opposed to said piston, 
means for stepping the ratchet mechanism 
responsively to excess travel between said 80 
piston and said counter-member opposed 
thereto, and means for positively holding 
the ratchet mechanism in engagement when 
the ratchet mechanism is under load to 
minimize risk of slipping of the ratchet fe5 
mechanism. - . 

2 An automatic adjuster as claimed in 
claim 1 in which the auxiliary mechanical 
actuator comprises a cam journalled in said 
counter-member. 

3 An automatic adjuster as claimed in 
claim 2 in' which said cam is journalled 
about an axis perpendicular to the axis ol 
the hydraulic actuator. 

4 An automatic adjuster as claimed m n 
claim 1 3 2 or 3 in which the ratchet mech- 
anism comprises at least one pawl having 

a free end engageabie with a row of ratchet 
teeth and a thrust member normally en- 
gaging said free end of said pawl in the 100 
thrust direction through an inclined surface 
so that the reaction at such surface upon 
the transmission of thrust by the ratchet 
mechanism has a force component urging 
the pawl more firmly into engagement with 105 
the ratchet teeth. 

5. An automatic adjuster as claimed in 
claim 4 in which the ratchet mechanism has 
several pawls in the form of fingers con- 
stituted by a longitudinally slit sleeve and 110 
the row of ratchet teeth is constituted by a 
row of circumferentially extending serra- 
tions. „. , . , . 

6. An automatic adjuster as claimed & 
claim 5 in which each finger has several 115 
circumferentially extending serrations there- 
on complementary to the serrations consti- 
tuting said row of ratchet teeth. 

7. An automatic adjuster as claimed in 
claim 5 or 6 in which said circumferentially 120 
extending serrations are formed as a fine- 
pitch buttress type screw-thread. 

8 An automatic adjuster as claimed m 
claim 5, 6 or 7 in which the serrations con- 
stituting the row of ratchet teeth are or- 125 
cumferentially interrupted at longitudmally 
aligned locations so that, by angularly dis- 
placing the longitudinally slit sleeve rela- 
tive to the row of ratchet teeth, the pawls 
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can be disengaged for re-setting the mech- 
anism of adjustable length. 

9. An automatic adjuster as claimed in 
any of claims 5 to 8 in which the row of 

5 circumferentially extending serrations con- 
stituting the row of ratchet teeth are formed 
on a rod extending from said piston and 
said thrust member is hollow and has an 
internal conical surface by which it norm- 
10 ally engages complementary inclined sur- 
faces adjacent the ends of said fingers for 
inwardly urging the fingers more firmly into 
engagement with the serrations. 

10. An automatic adjuster as claimed 
15 in any of claims 5 to 8 in which said piston 

is hollow and has the row of circumferen- 
tially extending serrations constituting the 
row of ratchet teeth formed on the 
internal surface thereof and said thrust 

20 member is a rod extending within 
said longitudinally slit sleeve and having 
an external conical surface by which it 
normally engages complementary inclined 
surfaces adjacent the ends of said fingers 

25 for outwardly urging the fingers more firmly 
into engagement with the serrations. 

11. An automatic adjuster as claimed 
in any of claims 4 to 9 in which said means 
for stepping the ratchet mechanism com- 

30 prises an abutment disposed on said thrust 
member to abut said pawl and advance the 
pawl along the ratchet teeth when excessive 
travel takes place between said piston and 
said counter-member. 

35 12. An automatic adjuster as claimed 
in claim 10 in which said means for step- 
ping the ratchet mechanism comprises an 
abutment disposed on said thrust member 
to abut said pawl and advance the pawl 

40 along the ratchet teeth when excessive travel 
takes place between said piston and said 
counter-member. 

13. An automatic adjuster as claimed in 
claim 11 in v/hich the thrust member is 

45 spring biassed towards the auxiliary mech- 
anical actuator. 

14. An automatic adjuster as claimed 
in claim 9 and 13 in which the thrust mem- 
ber is sealingly slidable relative to said pis- 

50 ton so that said spring is overcome when 
a predetermined hydraulic pressure is 
reached on application of the hydraulic ac- 
tuator and said pawl can thereby be no 
longer advanced. 

55 15. An automatic adjuster as claimed 
in claim 1, 2 or 3 in which the ratchet 
mechanism comprises at least one pawl, 
engageable with a row of ratchet teeth and 
in which said means for stepping the ratchet 

60 mechanism comprises an abutment disposed 
on a spring-biassed member to abut said 
pawl and advance the pawl along the ratchet 
teeth when excessive travel takes place be- 
tween said piston and said counter-member, 



said spring-biassed member being sealingly 65 
slidable relative to said piston so that the 
spring is overcome when a predetermined 
hydraulic pressure is reached on applica- 
tion of the hydraulic actuator and said pawl 
can thereby be no longer advanced. 70 

16. An automatic adjuster as claimed 
in claim 12 in which the thrust member is 
spring biassed towards the mechanical aux- 
iliary actuator. 

17. An automatic adjuster as claimed 75 
in any of claims 1 to 9, 11, and 13 in 
which said counter-member of the hydraulic 
actuator comprises a second piston opposed 

to the first-mentioned piston and both pis- 
tons are slidable in a common bore through 80 
a body member of the hydraulic actuator. 

18. An automatic adjuster as claimed 
in any of claims 1 to 9, 11 and 13 in which 
said counter-member of the hydraulic actu- 
ator comprises a body member of the hy- 85 
draulic actuator having a cylinder therein 

in which said piston is slidable. 

19. An automatic adjuster as claimed 
in claim 10, 12 or 16 in which said coun- 
ter-member of the hydraulic actuator com- 90 
prises a second piston opposed to the first- 
mentioned piston and both pistons are 
slidable in a common bore through a body 
member of the actuator. 

20. ^ An automatic adjuster as claimed 95 
in claim 14 or 15 in which said counter- 
member of the hydraulic actuator comprises 

a second piston opposed to the first-men- 
tioned piston and both pistons are slidable 
in a common bore through a body member 100 
of the actuator. 

21. A spot-type disc brake provided 
with an automatic adjuster as claimed in 
any preceding claim. 

22. An automatic adjuster constructed 105 
and adapted to operate substantially as 
herein described with reference to and as 
illustrated in Figs. 1 to 5 of the accom- 
panying drawings. 

23. An automatic adjuster constructed 110 
and _ adapted to operate substantially as 
herein described with reference to and as 
illustrated in Figs. 6 and 7 of the accom- 
panying drawings. 

24. An automatic adjuster constructed 115 
and adapted to operate substantially as 
herein described with reference to and as 
illustrated in Fig. 8 of the accompanying 
drawings. 

25. An automatic adjuster constructed 120 
and adapted to operate substantially as 
herein described with reference to and as 
illustrated in Fig. 9 of the accompanying 
drawings. 

W. P. THOMPSON 8c CO., 
12, Church Street, Liverpool, 1. 
Chartered Patent Agents. 
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